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Airplane Thermometers. Three new airplane thermometers of whe 
pointer—and-cial type operated by vapor pressure, Bi ceed some 
time ago to the manufacturers of these instruments, were maue up 
by the manufacturers and: submitted to the thermometer lacora- 
tories for complete tests. These tests were witnessed by the 
makers and complete reports were submitted to them and to the 
Chief Signal Officer. These new instruments possess sorie marked 
advantages over American instruments previously manufactured. 


Altitude Laboratory. The Altitude Laborato ry has been in almost 
continuous operation for comparative tests of different fuels 

and an analysis of the problems of carburetion as applied to 
high altitude operation of aercnautic engines. As a result of 
the observations of the last few wecks, an extensive Bere ae 
report has been prepared, copies of which will be supplied t 
authorized officers of the Army and the Navy covering an aes A 
Savion of the behavior of five fuels of different compositions 

at altitudes up to 40,000 feet. In the course of this investi- 
gation, extremely important information has been gained 
regarding the behavior of different types of carburetors and the 
importance of a wider range of adjustment than has heretofore 
been decmec. necessary to compensate for altitude. 

Tentative arrangements have been made to secure cooperation 
of several of the best carburetor designers with a view to the 
development of more satisfactory carburetors for nigh aititude 
purposes. 

The tests so far made in the altitude plant have e been of 
great value, and the operation of the equipment has peen 


eminently s2 vvisfactory. Tae above tests are bein 3; made in 
cooperation with and under the general super etioay ‘of the Power 
Plans Comittee of the National “Advisory Gomaittee for 


Aeronautics. 


Aeronautic Radiators. A speci al series of experiments GO 

2, 232 a TPS | 

determine the water pressure necessary LOL she required rate of 
flow through radiators of different constructions was requested 


by the Airplane Enginecring Department of the Signal Corps, and 


the experimental work has been completed. A report of this work 
has been prepared. In connection with the work on radiator 
aesign, a careful study end Bie ee review have been made of 
the latest confidensial British and French ss es with a view 

to putting the results of these experiments in a more useful form 
and co-ordinating them with the results of our own ce 


Wo 
work. 
Investigation of Ignition Devices. The development of improved 
porcélains at the Pittsouregh laboratory of sne Bureau has besn 
continued, togetner with the mechanical and viesiurical tests cL 


6 
*. 
a ae ¥ 
. . 
was : 
hg Kc ee ee 
- 
Fe 3 
‘ 
it + 
IB eds 56 
. 
by ae 
. 
ef ya 
=< 
. ke 
. 
. 
au “! 
oe 


PEs pete Aca 
eee si Lashes 
e- 
y zs g Ae ee 
. “ w fai esc PA 
Pirds <% ~ {tt i 4 Race 
See Ds at SSP aie fam. 1 LS a aee 
a5: ee 
r ai . 7 
t 
Fee ara = ane 
my: 2 
lees, i 2 oe tee 
: ‘) re 
iF = Le L 
‘ ; as 
. y wen 
7 oa 
Cra 
. 
ox - . 
nl * 
Ged a 
3 
4s x + i 
i G 
Oe ee Oe 7 z Sth 
>» ° A oest meen 
fF : a 
P - fj 
5 f : 
Ped Braet? : 
3 es 
Be te 
oe WS Sie 7 
Sie. 
Se P 
A 
ee 
e) + 
eke 
3 . = ‘ 
. - es 
5 
‘i = 
2 “ - A 
ie oa Spee S 
aS Pe AT oy: Bae 
re ee Fes 
= 
‘ a* Sos B vies 
f i *. vers ? 
c oe 2 aS 
a? Pee a 
ae 
. . a r3 n 
asp (5 ’ 


4 


é 


Bulletin #6 - page rue 


these samples at the Washington laboratory. Some of the newer 
specimens promise remarkable results. A new method for testing 
the mechanical properties of spark plug porcelains has been 
developed and has proved highly satisfactory in differentiating 
between the various grades of porcelain. The routine testing 

of spark plugs, both in the laboratory and in engine service is 
being regularly carried on. Other experimental work along these 
dines, such as the determination of the decarbonization tenpera- 
ture of spark plug porcelains and the explosion pressures 
occurring in engine cylinders, are in progress. The analysis of 
the electrical characteristics of different magnetos has been 
continued; improvements were suggested in one newly developed 
magneto of special design which eliminated some serious defects. 


© Aeronautic Engine Testing. With toe return of the 400 H. P, 
dynamometer which has been lent for tne use of the Signal Corps 
at one of its planis, the Bureau's caquipment constitutes an 
engine testing plant, including a 125 H. P. and a 400 H. PF. 
dynamometer available for general tests, a torque stand for 
general engine performance runs with propeller or club loading, 
and the complete altitude laboratory installation. This equip- 
ment is available for the military departments and for the 
investigation of any special engine problems. 


6.Low Temperature Tests. Tests of aeronautical instruments at low 
temperatures, of a new design of vressure gage, designed for a 
special use, and of valves for high pressure cylinders, were 
Garried on insthe low temperature laboratory. A special low 
temperature comparator was built for tests of oxygen cylinders 
under conditiors of low temperatures, nign pressures and 
mechanical vibration. Tests were also made of army unit sights 
for airplanes at low temperatures and pressures. 


@ Safety Standards for Navy Yards and Arsenals. Kecently tne 
Bureau undertook a revision of the tentative safety standards for 
power piants and prime movers, with the safety engineers of tne 
Federal Navy Yards and Arsenais. Safety engineers from both the 
War and Navy Departments have been detailed to the Bureau for 
completion of this work and a thoroughgoing cooperative study is 
being made. The Bureau is in a particularly good position to 
Bemaer such service by reason of the experience which it has 
accumulated during the past few years in the formulation and 
introduction of the National Electrical Safety Code and in the 
work on the National Gas Safety Code. 


6 insulating laterials for Radio Apparatus. The Bureau is under> 
taking a comprehensive test of a number of recently developed 
insulating wateriais of the "Bakelite" type, witn particular 
reference to their use in radio apparatus. Toe electrical 
Properties requisite for radio work are different in some 
important respects from ordinary cosuercial requircnents,— tne 
Qiclectric loss, for example, veing of great importance. 
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Informal conferences have bsern held with representatives of the 
manufacturers, methods of tests are being develuped, and valuable 
data are being accumulated. 7 


aeronautic Instruments. Tne development of a barograpn (seil- 
recording altitude meter) registering to 55,000 feet nas been 
Carricd out at the request of the Airplane Engineering Department. 
of the Signal Corps for its use in experimental work-on planes in 
fliagnt. This was done by constructing a suitably designed 
attachment (external spring) for a carefully s@kected barograph 
of a standard type, so as to extend its range from 10,000 to 
©5,000 feet. This pracess can now be applied to any barograph 

to extend its range at will. ~~ 

Improved recording devices avoiding the use of ink nave also 
been developed, one employing the electric spark, and the other 
a small particle of radio-active material which produces a 
delicate line on light sensitive paper. 

A special temperature chamber, or insulated enclosure has 
recently been specially constructed comprising a double glass 
sliding door, and a brine coil, fan and heaters inside for 
controliing the temperature of the air in a confined space where 
instruments can be tested for determining the errors in aeronautic 
instruments resulting from the temperature changes experienced in 


‘flight. This apparatus was found perfectly adapted also to the 
testing of thermographs (self--recording thermometers for making a 


record of the atmospheric temperature during airplane flieht ) 


Airplane Fabrics. A series of experiments were carried on in 
connection with the possible application of silk airplane fabrics. 
As a result of this work, it was concluded that while the silk 
fabric afforded a higher factor of gafety for a given weight, its 
deflection is considerably greater as well. On account of the 
effect of large deflections in severely stréssing the dope film 
and in the loss of the best contour of the wing surfaces, such 
fabrics appear not to be satisfactory. However, exposure tests 
are being carried on at the present time in order to determine 

the benavior of the material under weathering conditions. 


Uniform Fabrics. A special investigation is being made of the 
wearing qualities of woolen cloths with particular reference to 
army uniforms and overcoats. Samples of such garments manu- 


factured oy tne British nave oeen received for comparison with 
taose of our own manufacture. Special study is being given to 
tne aesign of laboratory apparatus for accurately defining tne 
properties of uniform cloths in resisting Wear and abrasion. 
Other samples will be secured for comparative testing. 


Munitions Gages. During tne month of Feoruary toe numoer of 
gages tested snowed a very large increase over the average of 
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previous months, and comprises the foilowing types: 


Thread gages 475 
Plain gages (snaps, plugs, etc.) 1623 
Profile and miscellaneous 442 


Total 2540 
The total number of gages tested at the’ Bureau since the beginning 
of the work is 10,060. 

In addition to the above gages inspected at the Bureau, a 
considerable amount of field inspection has been done at 
Philadelphia and Rochester by representatives of the Bureau. A 
branch testing plant has been established at New York City, 
located in the Engineering Societies Building at 29 West S9oth 
Street, and another will be established at Cleveland or Chicago 
in order to facilitate the rapid testing of master gages. 


Mechanical Appliances and Instruments. Four nigh pressure gages 


of 150 atmospheres range, for oxygen tanks, were tested for the 
Signal Corps. Tests were made of the action of the pressure tube 
under continuous loading at the maximum gage reading, and also 
tests to determine the temperature effect on the calibration, 

from -15°C to +25°C, and the effect on tne calibration produced 

by subjecting the gages to vibrations similar to those encountered 
in an airplane in flight. 

Nine high pressure valves for oxygen tanks, of three 
different makes, were tested for tightness under 150 atmospheres 
pressure, and were examined LOL their constructive features and 
standardizatton. 

Bursting pressure tests were made of five high pressure steel 
oxygen cylinders. 

Apparatus has been assembled for the same division for 
testing of a steel oxygen tank under a pressure of 4,000 lbs. per 
sq. in. at a temperature of -40°C while subjected to vibrations 
Similar to those encountered in use on an airplane in flight. 

_ Air pressure tests were made for the Ordnance Service of two 
groups of paper and fiber containers. 

Copiés of extensive reports of tests on fire extinguishers 
were furnishéd to the General Engineer Depot of the Army, to the 
Marine Corps, and to the Equipment Division of the Signal Corps. 


Tail Booms. In the case of tests made on four hollow spruce 
tail booms of different sections and weights for seaplanes, it 
was found that the boom of the larger section while only 20% 
heavier afforded an increase of over 60% in strength. 


Specially Peeat cd Wood for Airplane Propellers. Samples of 
Bakelité-impregnated wood offered for use in the construction of 
airplane propellers show large increases in weight with only 
small corresponding increases in strength, which taken with tne 
jack of unifornity of the coating appear to make the product 
unsuitaodle for consideration in tnis service. 
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Strength Tests of Other Materials. Work of che materials 


testing laboratory inclided the application of proof loads of 
920,400 pounds to two recoil piston rods at the request of the 
Ordnance Department of the Army; and tensile strength tests of 
several types of brazed joints for the Army Medicah School. In 
the case of the latter,. it was determined that tie *cifici encieés 
of the types of joints were about as follows: scarf 100%, 
staggered 95%, butt 75%. Four anchor chain links réquiring 
breaking loads ranging from 563,000 to 487,000 pounds were 
tested for the Emergency Fleet Corporation. 


Protection of Eyes from Radiations from Arcs between Copper Parts. 
in connection with the arcs accidentally produced between copper 


parts of switches and other electrical apparatus, a study was 


made of the means available for protecting the eyes of workmen 
from injury and from the temporary blinding effect of such flashes, 
From a knowledge of the spectral distribution in such arcs, it 

has oeen possible to recommend a glass which would afford creat 
protection from the copper arc, while transmitting a large amount 


of white light or light from ordinary artificial sources. 


18 
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Fire Hazard of Inflammable Materials. Cooperative work was done 
with the office of the Quartermaster General on questions 
relating to fire hazard in connection with spontaneous comoustion. 
of cotton in bales, the cleaning of garments, the leakage of - 
kerosene and gasoline containers, permissible outages in transpor- 
tation of kerosene and gasoline, etc. 


7 Electroplating of Military Supplies. Acout 50 persons were 


present at a conference at the “Bureau of Standards on March 27th, 
1918, representing tne platers and the military departments. 

From this conference it developed that plating is at present 
being employed to some extent on small arms equipment and ammu- 
nition, on shrapnel and other projectiles, on airplane and motor 
truck parts, surgical instruments, beds, camp equipment, and 
plumbing and electrical supplies, and that. there are at- present 
almost no specificatibons for such plating. After discussion of 
the needs and conditions in the plating industry, the following 
recommendations were made bysthe conference: 

i. For protection of steel against corrosion only zinc 
coatings should be employed. 

3.- Where a black finish is required.on metal parts, black 
nickel finish should be specified, with such previous plating 
of steel as may be necessary. 

5. It-is not practicable at this: time. to specify the 
composition or conditions of operation of plating solutions. 

4. Wherever possible sand blasting- should be given preference 
Over pickling in the preparation of articles for plating. 

a. woome form of corrosion test, such as.the "salt spray 
test", should form the primary specification for: zine coatings, 
and the thickness oF weight of coating should be indicated 
only as a secondary specification. 
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Oiroular on Radio peat ru wupentg an d_Measuseme: ea. (Ciroujar # 74) 
In the rapid” growth Ta Sonmant Serene é aopliances and 


methods used aes tea ae Frequent and radical changes. In thig 
growth, progress has been made largely by new inventions énd by 
the use of greater power, and comparatively little attention : 11a 
to refinements of measurement. In consequence the methods and 
instruments of measurement peculiar to radio science have developed 
slowly and have not yet been carried to a point where they are as 
accurate or as well standardized as other electrical measurements, 

This circular presents information regarding the more 
important instruments and measurements actually used in radio work. 
It is hoped that the trearment will be of interest and value to 
Government officers, radio engineers, end others. Many of the 
matters dealt with are or have been under investigation in the 
laboratories of this Bureau and are not treated in previously 
existing publications. 


Respectfully, 
S. W. STRATTON 


Director. 
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